Axrbag cover 



Description 

This invention relates to a' process for producing 
protective covers for side airbags. 

Side airbags and protective covers are well known. 
While front airbags are mounted in the steering wheel 
of a motor vehicle to protect the driver of the vehicle 
in the event of an accident and corresponding airbags 
for the codriver or front seat passenger are mounted in 
the dashboard, side airbags are installed in addition 
to front airbags and are typically mounted in the roof 
region of the vehicle and are intended to protect the 
head and neck portions of motor vehicle occupants. 

DE 100 61 367 Al describes a side airbag cover which 
consists of a consolidated polyester spunbond (which 
does not contain any chemical bonding agent) and a 
predetermined breaking site to tear open the cover in 
the event of a collision. 

Such covers are produced by initially producing a poly- 
ester web and especially a polyester spunbond, and this 
web is then generally preconsolidated, for example by 
mechanical needling or else thermally by means of a 
calender. 

This preconsolidation is followed by the actual con- 
solidation, and it is taught by DE 100 61 367 Al to be 
preferably carried out hydrodynamically at a water 
pressure of 100 to 400 bar. However, consolidation by 
mechanical needling is also possible. This consoli- 
dation is advantageously followed by a calendering 
operation in which the web is allowed to shrink fully, 
by which the teaching of this German patent application 
means that the nonwoven will only shrink insignifi- 
cantly, if at all, in any subsequent heat treatment. 
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This calendering operation is carried out using a drum 
calender or a cloth calender. 



The polyester spunbond described there preferably has a 
smoothed surface of the kind producible for example 



It has been determined that covers which have been 
produced by means of a hydrodynamically needled web are 
too soft for certain applications. 

It has further been determined that covers having 
smooth surfaces on both sides tend to crease and rustle 
on bending. 

DE 100 09 283 C2 discloses the spot calendering of 
nonwovens which are to be further processed into covers 
for airbags which serves to spot weld the filaments 
together which, in the case of the web as per 
DE 100 09 283 C2, were obtained by splitting specific 
multi component continuous filaments having a pre-" 
splitting linear density of 1.5 to 5 dtex. The post- 
splitting linear density is 0.1 to 0.2 dtex. This 
welding together is responsible for increasing the 
tenacity and the abrasion resistance of the very low- 
denier microfilament nonwoven. 

The inventors of the DE 100 09 283 C2 patent specifi- 
cation believe that an airbag cover requires high 
tenacities and at the same time low tear strengths and 
therefore utilize a multicomponent microfilament 
nonwoven which is produced in a very costly and incon- 
venient process. 

The low tear strength is desired so as not to hinder 
airbag deployment. But a low tear strength poses the 
risk that the explosively expanding airbag will escape 
not only at the predetermined breaking site but may 
also be able to tear open in uncontrolled fashion the 
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openings in the protective cover through which the 
entire side airbag construction is secured by holding 
devices to the roof liner. This carries the risk that 
full deployment of the airbag and of its protective 
function is not possible in the event of an accident. 

The initial complicated production of microfilament 
nonwovens, followed by splitting through hydro jet 
needling and a subsequent spot calendering operation 
for the purpose of adhering the filaments together all 
serve to make the process very complicated, which is 
thus not convenient to carry out and hence does not 
meet the requirements of a commercial process. 

15 Even though a whole series of processes are already 
known for producing covers for side airbags there is 
still a need for improved, simpler, . more economical 
processes leading to less costly products having good 
and improved properties. 
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It therefore is an object of the present invention to- 
provide a process for producing covers of airbags which 
does not have the disadvantages of prior art processes. 

It is a particular object of the present invention to 
provide airbag covers where the dimensional change 
under weather effects is reduced, which possess good 
fire resistance and which are easily obtainable by 
making up the nonwoven to airbag covers having 
requisite stability and stiffness. It is a further 
object of the present invention to provide a simpler 
process with which the production of protective covers 
of airbags is possible in a more economical manner and 
which leads to inexpensive products. 

These objects are achieved by a process for producing a 
cover for a side airbag, which comprises first 
producing a polyester web, preconsolidating this web by 
needling and end-consolidating and fully shrinking the 
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thus preconsolidated web by means of an embossing 
calender, making the thus consolidated and fully shrunk 
web up into a cover and providing the cover with a 
predetermined breaking site to tear open the cover in 
5 the event of a collision. 

Preferably, the web is preconsolidated mechanically by 

needling. It is advantageous ;> to preconsolidate by 

needling at a needling density of 10 to 
10 50 stitches/cm 2 . 

A particularly useful embossing calender for consoli- 
dating and shrinking has a spot embossing profile. 
Preferably, this embossing calender has a spot 
embossing area in the range from 6 to 10%. 
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In a further advantageous embodiment of the invention, 
the embossing calender used has a rib profile. It is 
advantageous for this embossing calender with rib 
profile to have a rib embossing area in the range from 
10 to .30%. 



A particularly suitable polyester for making the poly- 
ester web is polyethylene terephthalate . The web is 
25 preferably produced in the form of a polyester 
spunbond. 

It is advantageous for the web to be produced by 
adjusting the linear density of the polyester fibers to 
1 to 6 dtex and preferably to a linear density of 1 to 
4 dtex. 



The preconsolidated web is preferably end-consolidated 
and fully shrunk at a temperature in the range from 140 
35 to 220°C. 



The polyester web used preferably has a basis weight in 
the range from 60 to 250 and especially from 100 to 
120 g/m 2 . 
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The thickness of the web after preconsolidation, 
consolidation and shrinking is preferably in the range 
from 0.2 to 2 mm and especially in the range from 0.8 
to 1.2 mm. 

The present invention further provides a side airbag 
cover produced by one of the processes recited above. 

> 

The process according to the invention may be carried 
out for example as follows. 

First, a polyester web is produced from polyester 
fibers. The web can be produced from staple fibers, for 
example using a card. 



Preferably, however, the polyester web is produced as a 
polyester spunbond, especially by the spunbond process.' 
This process is described for example in 
DE-A 2 4 60 7 55, and produces a web composed of con- 
20 tinuous filaments. 

The filaments are laid down on a moving belt to form 
individual plies of filaments. This is followed by a 
preconsolidating operation especially by mechanical 
25 needling. However, other preconsolidating processes are 
possible as well, for example a hydrodynamic process 
employing a water pressure of 100 to 400 bar in 
particular. 



Preconsolidation is followed by the actual consolida- 
tion or end-consolidation, in the course of which the 
web fully shrinks as well. This end-consolidation and 
full shrinking is carried out using embossing 
calenders, ie calenders having elevations. Particularly 
useful embossing calenders are embossing calenders 
having a spot embossing profile and embossing calenders 
having a rib embossing profile. 



se calenders are known per se and are commercially 
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available, for example from Kiisters of Krefeld in 
Germany. 

The temperature at which end-consolidation and full 
shrinking takes place is preferably in the range from 
140 to 220 °C, These temperatures refer to the tempera- 
ture of the embossing calender. 

> 

The web, which has been compacted to a thickness of 
about 0.4 to 2 mm and especially to 0 . 8 to 1 . 2 mm by 
preconsolidation and end-consolidation and full shrink- 
ing, is then made up in a conventional manner to form a 
cover which has an appropriate predetermined breaking 
site to tear open the cover in the event of a 
15 collision. 

Preferably, the polyester web from which the cover has 
been produced does not contain any chemical bonding 
agent . 
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It is particularly surprising that the invention 
provides a simple way to produce side airbag covers 
which are notable for good properties and which, by 
virtue of their economical process of production, are 
very inexpensive. They possess good air permeability, 
have a tear strength which meets automotive manu- 
facturers' requirements, do not rustle on bending and 
have good delamination resistance. 

30 The process is readily variable, so that customer 
wishes can be readily accommodated. For instance, the 
performance profile of the covers can be very effi- 
ciently controlled through choice of suitable linear 
densities for example in the range from 1 to 6 dtex, 
through choice of preconsolidation parameters, ie the 
needling density for example, and also through choice 
of calendering conditions such as temperature and 
embossing area. 
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examples hereinbelow illustrate the inventi 



Example 1 
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A 120 g/m 2 polyester spunbond is produced by the 
spunbond process in 2 dtex filaments and mechanically 
preconsolidated by needling using 42 stitches per cm 2 . 
The nonwoven thus produced is then thermally end- 
consolidated and fully shrunk using an embossing calen- 
der having a spot embossing profile (with an embossing 
area of about 8%). Web thickness is 0.8mm and tear 
strength is 180 N in the machine direction and 220 N in 
the cross direction. The web thus produced is then made 
up in a conventional manner to form a cover for side 
airbags which is provided with an appropriate predeter- 
mined breaking site. 

Example 2 



A 120 g/m 2 polyester .spunbond composed of 2 dtex fila- 
ments is mechanically preconsolidated using 42 stitches 
per cm 2 and thermally end-consolidated and fully shrunk 
using an embossing calender having a rib profile 
(embossing area about 20%). Web thickness is 0.6 mm and 
tear strength is 120 N in the machine direction and 
200 N in the cross direction. The web thus produced is 
then made up in a conventional manner to form a cover 
for side airbags and provided with a predetermined 
breaking site to tear open the cover in the event of a 
30 collision. 



